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(54) Direct cylinder injection-type spark ignition internal combustion engine

(57) A direct cylinder injection-type spark ignition

internal combustion engine is disclosed. The engine F | g']
comprises a spark plug (6),a cavity (8) formed in the top
surface of a piston (5), and a fuel injection valve (7) for
injecting fuel into the cavity in nearly the shape of a fan
having a relatively small thickness. When the fuel
injected in nearly the shape of a fan from the fuel injec-
tion valve is considered by being divided into a plurality
of fuel segments in a radial direction, a side wall (82) of
the cavity has a first fuel deflection passage (82a) and a
second fuel deflection passage (82b) for so deflecting at 5
least two of the plurality of fuel segments as to pass

near the spark plug. The side wall of the cavity is at least ﬂ@ \\:
partly provided with a return portion (83) that protrudes \\\\ 5
toward the inside of the cavity. The first fuel deflection =\
passage is not provided with the return portion (83) or is 8 5
provided with the return portion having a short protru-

sion, and the second fuel deflection passage is provided

with the return portion (83) having a long protrusion.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

D All further search fees have been paid within the fixed time limit. The present European search report has|
been drawn up for all claims.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. Claims: 1-7

A direct cylinder injection type spark ignition internal
combustion engine with a cavity in the piston wherein a
particular return portion and/or arcuate shape is provided.

2. Claims: 8-10

A direct cylinder injection type spark ignition internal
combustion engine with a cavity in the piston wherein
different angles of colision of the fuel into the cavity are
provided.

3. Claims: 11-13

A direct cylinder injection type spark ignition internal
combustion engine with a cavity in the piston wherein said
cavity has a side wall with different depths.

4. Claim : 14

A direct cylinder injection type spark ignition internal
combustion engine with a cavity in the piston wherein the
bottom wall of said cavity has a plurality of fuel leading
passages with different lengths thereof.

5. Claims: 15,16
A direct cylinder injection type spark ignition internal
combustion engine with a cavity having concave or convex
resisting portions.

6. Claims: 17-21
A direct cylinder injection type spark ignition internal
combustion engine with a cavity in the piston having guide
protuberances to form fuel passages.

7. Claims: 22-23
A direct cylinder injection type spark ignition internal

combustion engine with a cavity wherein the botton wall is
inclined.

8. Claims: 24-27
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The Search Division considers that the present European patent application doea not comply with the
requirements of unity of invention and relates to several inventions of groups of inventions, namely:

A direct cylinder injection type spark ignition internal
combustion engine with a cavity which has been turned by a
predetermined angle about the axis in the vertical direction.

9. Claim : 28

A direct cylinder injection type spark ignition internal
combustion engine with a cavity in the piston, means to form
a swirl and having a protruding portion formed on the top
surface of the piston.

10. Claim : 29

A direct cylinder injection type spark ignition internal
combustion engine with a cavity and a squish area formed on
the top surface of the piston.

11. Claim : 30

A direct cylinder injection type spark ignition internal
combustion engine having a cavity in the piston with stepped
portions and a squish area formed on the top surface of the
piston.

12. Claims: 31-33
A direct cylinder injection type spark ignition internal
combustion engine wherein the fuel injected is decreased in
the last stage of fuel injection.

13. Claim : 34
A direct cylinder injection type spark ignition internal

combustion engine wherein the crank shaft center is deviated
from the center axis of the piston.
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